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What is claimed is: 

1. Method for manufacturing an electrode sheet for an electric double-layer 
capacitor, the method comprising the steps of: 

molding a mixture of carbon powder, fluorine polymer resin and liquid 
lubricant into a sheet-like compound; 

removing the liquid lubricant from the compound; 
rolling the compound in one axis or multiple axes. 

2. The method according to claim 1 wherein the carbon powder comprises at least 
one of activated carbon and carbon black. 

3. The method according to claim 1 or 2 wherein the fluorine polymer resin 
comprises polytetrafluoroethylene resin. 

4. The method according to claim 1, 2 or 3 wherein 1 to 50 weight percent of the 
fluorine polymer resin and 20 to 200 weight percent of the liquid lubricant are mixed 
into the carbon powder. 

5. The method according to claim 1, 2, 3 or 4 wherein the compound is rolled to 1.1 
to 5.0 times as the original length of compound. 

6. A polarizable electrode for an electric double-layer capacitor comprising: 
carbon powder; and 

fluorine polymer resin which holds the carbon powder in porous structure, 
wherein the carbon powder is contained in fine knots and the knots are coupled 

three-dimensionally in the porous structure so that a part of the knots and the other 

part of the knots contact to each other or are united to each other. 

7. The polarizable electrode according to claim 6 wherein the porous structure has 
a maximum pore size of 20 micron meters and an air permeability of 5 to 2000 in Gurley 
number. 

8. The polarizable electrode according to claim 6 or 7 wherein the carbon powder 
comprises one of activated carbon and carbon black which have a specific area of 1000 to 
3500 square meters per gram or a mixture thereof. 
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9. The polarizable electrode according to claim 6, 7 or 8 wherein the fluorine 
polymer resin comprises polytetrafluoroethylene resin. 

10. The polarizable electrode according to claims 6, 7, 8 or 9 wherein the porous 
structure is rolled into a sheet-like compound. 



ma*m<mfT <jp> (12)^ §^ ^ (B2) <ii)4hhiih&mn» 

#&¥7- 105316 



(24) (44)^H sprit 7 ^(1995) 11^ 13 H 



(51) IntCL 8 




F I 




H 0 1 G 9/058 










9375 -5E 


HO 1 G 


9/ 00 3 0 1 A 








mi<D&i2(± 6 K) 


(21)fflISS# 


WSBB61- 185266 


(71) ttJSIA 


999999999 










(22)ttJMB 


HS«I61^(1986)8^8B 










(71) a® A 


QQQQQQQQQ 


(65)£g3#^ 


$^Pg63- 107011 








PotI63^(1988> 5 3120 








«p^PB60- 176855 


(72)f8W# 


m 


(32)G*0 


(©60(1985) 8 3 13 B 




mmmmmmms. 0 soj 3 0920025 


(33)G$fc*53^g@ 


B# (JP) 


(72)5BW# 




(31)€55fc$££®#*t 


»MB61- 130391 




#*;ii*;iiafitr*eufi»Hi78 


(32)€BfcB 


0361(1986) 63 6 B 


(72)58W* 


*s ©- 




B# (JP) 




IWllJRtWSTfflMrKSl* 2 ©24031 






(72)«K# 
















(74)ft&A 





















(54) [?en!©**w nitnasn^^^-y-ffl^ffittss&^oDSii^)* 



1 

~50ifi%. ?g^?Srf?r'J*S2O~2O0ffia%2l-^§tl.5.^ 



2 

[«J}tg!5] j^»*J-|*Xa:*»**lSlK|lRfi©l.l-- 

5 . ofgmwmm s n s#?FfS:*:©a6BSi 1 rs-n 4 jio 

SSmnSHa >f>tffl^ittti, 
[IIMBH7 ] g^LSMIjSttW. '**»?LS20/i m«T. 

[»^8] g^Sft&J&l. tb*B«l,00O~3,500mVq© 
fSttlfc. # - «K> 5 * * Xtt W#©«£*n?* Sim 



3 

#>©£MsBf4®sB„ 

§!Hz;u (3-n ^^^iH347oe^4>$R) «. /J^^cSa 
CD 3 > 7 s >•?>•<!: LT. y^U^'y ?T v-^mmtLX* 

RMf&lstck<Dl>mt>tT.Xl>2> < , (^S^f* 3288641 

D t y h ^ 7 ;u * a x * u > -f> # - 1 <o&& 

m&nuzti~#s^-x\-mmtm%i2irix^z> m 

&BS53- 7025, !f#&BS55- 41015) . #>"t— 

■&*>©©. jf^«J$tt^yjN3<, *<Dmm<<am&*ffi 

MKifaWiO-C. rSm«ft^ffiffi Lfom«W*ScD 

^um&fc'fcaeti-cu.s,, (f$-&Bg6o- i5i38^&- 
^-^fflL/fcmffitiisgsnTt,^., («fPbbs6i-26 

207-^. ISI61- 26208^) t©*§^{Ui. 

Lximmw0&mM!&fi'bz < . *fc#*©r£i*B£« 
[ imi© o j: ^ ± * « ims. ] 

3>ft>0^i3©fi (F/cm 
3 ) iLT, mW^F/crf«±©ii£g?fi©mSl— fiiJIa 



(2) «fi»7- 1 053 1 6 

4 

*»!§©SSU1OT ^ >f*>tffli$MIttWiW:. gSTtS 

m&mc*\,*x^mi\*^<om%<mn^mKgm 
±^*nr*jo. fR/jviS0»mnttit%jic-r. •£©- 

Sftr^s^f^WbTt,**,, 

^©WSW^^C^WSfc^TBa^m 1 Hfc 

^sn^„ $ i mvfwmmm 1 «ctet,»-c, ^stes&*& 
4 b, iiit±^©a £^*i£r aw^® 2 tc^sn 

20 xm. ^J\B®2«. Sl^c— SPCC tec >-CSMX«a 

3 nr t » s . i»/jN«6iN6 3 zm cxwma 2 *5tg£ 

«ECc <fc 0 ^?LS^{c«SS©pr^14* 

iliKS!i:ffl^?LMi*«. t < «m*»Wit*0.3~0.9q/ 
cm 3 , 0.4~0.7q/an 3 > ^C?LSo.l~20/im. #K(J 1 
30 ~iowm, u— S (#) 5~20oo. #«:{iioo~i50 
0&WTS, ^te< ^-U-^tCft.O £«. ieS2.54cm 
©tt*4»rE£l2 . 70T1H, 0©EE^T-Cl00cc©^M*5@M^- 

•2,©ccs-r^B#p^?r^-r 0 nee. ±.m&iimm*. ■? 

h >; y i?^?l!g^eo.01kq/imi'ti± > #(C:«0.02kc)/lIIn , 

X«+~>*'7^©*>©*5^r#S. ee*SS[*0£U-C 
40 «. J?gl/<Gi&ao.l~200Mm. #tc« 1 ~50ym© 

^©*^ffl-c#^„ itmmmtbxa. $f*i/<«, 15 

OO~3500m 2 /q- (* 2000~ 3000m" /q©4>©^rfflt,>/cJ# 
^, «f{C»*L(,». *^-C«K^SS[t&>&ffi^7cJS^C 

gKlfEDT^ mtft&W3nfcg30.l-200Mm > ^fc 
lil ~50Mm©^*ili^*ffiffl-r€.C<i:fcTt* o 

nmmzBsst,-? -sRg o cctet»ri>-rn©fc© t^-c* 

50 -5. Jf*t/<«. ^ , ;7-h^7Jl/ + ai5 : -U> (PTF 



e) , i?u>-rF 77;^ax^u>SI^ft 1 * 
do|>'J7;^dx^1/>i^ y *{fct?~ 

«i)i§#ffiffli*n£ 0 »Cc6iPTFE«JIBO«!ffl*, W&tt. 

3n* 0 

(DWtt »JII4LTptfb»*. *K« 10 

178 ,15148 - 44664 ,|WJ 51- 18991#^$SCC 9 tl £ 

tt«s?n!Bj©i8»«, mmmmcKtL, ptfe4uti- 

50M%, W*U<tt5-3CfiS%, «tt«flWJ*20^ 

20(Stfi%, »*U< «50^i5Q8M%*ifieffl3ti. ®a 
>^ur^»»*^u»»«iaL/r^a*9«rpr 20 

T£c4CcJ:^Tfct)l$ir££ 0 jRctt. |£m»f&47£ 
tKiffljtffJ 4 ©SWB* ^ u > icf^SA U/c ptfe£ 
»*K:8&fti LXJ: < fi^r 5 fr <fc o r 4>I9$S 

(2) tt*«Wft*ffl». fWtiU ffiEX&*^ne><Dffl 

(3) as*^6*ttiB»?W*ftI*, ttW^O^Stcj: 

-r& 0 mmmz. »£l<«2o-38o°c, mk^m-^ 

oo'CKT, »* L< WJSS©»* u< «i.i^5.ofg«F(c 

59-166541) &C<fc<9fT&ton& 0 

ton, *7££«jatt* prreoiWgJMT'rffttton*. 

±IB«:*ji>t\ WKJSfiWayi (3) *siBt»i. 
*«<*»a*fTtt 9 C 4CC J: o , JbBLfcNMtttf fk 
>MSttcc#sn, »/M6ffi**, {fcKMKK«ai;r. *© 



4*&¥7- 1 0 5 3 1 6 
6 

tonac*»^cc«. •MnvtK;W£9. */cg^a»^ 

*ft 9 n 3 ^ -f >Mfflk ^toa> 7 s 

tt»cciR3esn4ct3Wtt<, a*<fc04i»&i»Lttja 

Wa7Jl/+Jl/X;l/^>K>ft>, 

>&4) 9©*»*0.5-1.5MB^JBS*3fcfe©3&S« 

i50iim<t-r&©*sa^r*^ o 

Tnco £ >f ^©^:ig3 > f^cc fetter # ^> . 

-prBE^ur^«4^s{*4b, cncc±9E«B«*^ 

to, 2 «co««tt«flMt*s«r«i L fctt»r»«tttc# * 
oWfefe©%^-^tci|BW^SC<b(Cct0»fi!E3nS. 
^-f>M^® (3-ny^W«F13470e©Fig.4) _h 

ffiCCM« 9 n/c 5/- h tfcD^ffittUffi 4 , C n 6 (Dffl^ 

MT^>^]i^-^4, c<D^^-xtcK^e»nrfiuiB 

(omfmstmt, am** h x izmmmsm& t>Kz>m 
a©*«»:*ai;rttsna. 



(4) 



- 1 0 5 3 1 6 



[XlkM] 

ib^ffiW 3000m 1 /q©rStt^7oSH%Cc*-*>^7 v 1 

20*11%, PTFESfftJfcfiig (0.3/um) iaSS%£8sfllIl. 

a->\,f&m.mc£*)IIML< Jli5l.lnin©i'-h£L 
«BBE#MB31LI»3o.6iinOi'- UtttftfcSfc. 

fc. 

*mi<Dmmm*s <* cma£wc*$(,>r^ 2 aest «t 0 

iSn^>i©llzil3>f>t©a- h-fe;U (fit 
S20mu J¥-&2.0nni) £#©£ *> GCffrS l/fc„ 

(fiSlStnm*. Jl*0.6mm) , CtliffifiS. MKIS]— © 
5}«4mffil2 ££. *ll7'afc - U>^SI : fii©-k^U--2 

KBSU h-b;U4>tc«3f^©S»^ (om 

iT'nfi/^i) £^it>&AU #«femtoi,i2& 

JU*2.8Vr-30»^«)I3t^?r^f^C\ •e©f^lmA^m *30 

» i % 



mil. tmrn^m^wEEifiojicm^iva^mmi 
Mn,>xm-te)i%7o°c-f<,c*5^x. uoooB$K2.8va^Enjjn 

axrctcr m*iSi«:i.2ffifR:g#«Hi ur f# btitcu- 
10 J^5S0d3 

i50-c#H^*fcgc^r*?rm^3-a:fc o 
( 3 - 1 ) ±ib^- h *3oo-c#ffla*— urnc 2 mm 

( 3 - 2 ) ( 3 - 1 ) V- h 4MS@^L 310"C#HM 

(3-3) (3 - 1 ) h5:M^@SL360°C#Hm 

«± 3 «©>■- h*«*ffit,»fctt36>«S*«:ff «c ote. 
[ttttMl ] 

4. d-iHSMSm^o.enm iso'C^H^-C*^ 

m^b3-afcss*fflt,^c«*i«sis6w i ± easterns -3 

[Jt8*0J2] 

7 x. ;~)im%®&mM& <0 JttS^RSWj (ttJiffiiS2ooo 
irf/g. /P#0.6mm) £S@£/Bt,>fctS?!p«, *56{a| 1 £ 

is- vwmm.mtmsm^K 1 atc^^c 



20 







(%) 


if — u — 
(sec) 


(Mm) 


WW 
(F/a8) 


70°C2.8V, lOOO^PflJg 


mmmi 


0.52 


80 


980 


2.02 


43.8 


3.5 


2 


0. 51 


81 


790 


2.21 


44.3 


2.8 


3-1 


0.60 


75 


1300 


1.92 


44.1 


2.5 


3-2 


0.54 


84 


800 


2.22 


41.5 


2.9 


3-3 


0.56 


78 


820 


2.41 


41.9 


4.2 




0.39 


86 


520 


5.49 


35.5 


21.2 


2 


0.32 


88 






32.8 


30.9 



ttffiMS 

tb^HS2000m a /gr<DySttK <+f*f*JR. J±Stffl*S200 
0m 2 /qr,^5SgJgO.33qr/ml,^j|ffl?L^ao.96mVqr) &C10 



50 



(3.14cm 2 , 0.7mml¥) , ^»J^Pb*U>T«S^^ 

(4.9cm 1 , o.4mml*) , t*W»»«Wh>-h«« 
(3.14cm 1 , 0.7mm!l) ^Ji^CfitaTEST-So CCD^i^ 



(5) 



>y&*aDj2^^- hm&fo%£OHzAU<---£©{ig£@ 
•e It. - KgLttB^sHWIStt (200^ » ) 

a. 

fc-fe^U-*ii/- h*«£SWj(c-fe? H,/cf£. l. 

JSSU «W8^©iBflHIWE36«0WtCM4*r©«FlBIft* 
5£U ^©ttJ:9g«£»mu/c,, 

tt««3K*5«,»r. f#6*ifcf- M#w*. 2oo-c«cr 
tttftM4 

Jt¥5FJ3 (Ctet^-C, it3lffiS2500m'/gr>3ffigo.3lgr 
y*m ,^iffl7LSao.98mVgr) **tr*?£1*& (thO'j 
■)A3-J>^) *flH>fc«*>tt % tttSM3&ra«(ctf 

ifcttMS 

JttSPO {C&(,>T, Jt*ffiflt3000n(7gr>;*SSKo.31gr 
/nl,ifeM?Ugffo.98rnl/gr) h n >) 

«JBk»fceft»i*. tt«W3 4IBI«K:tf 30 

Jt«*0l6 

JtK0¥3 tCfck^T. JfcaSS3500ni' /gr>3fBK0.30gr 
M\ ,£M 7LgS0.98mVgr) fcWTSfSttlS ("< h P D 
^A3-d7Xm) 4ffllf»fcK3*»K. BI«K:fftt-3fc. 
tt*«7 

7 * -/-ASffiffiKSRIIMtJ:*) (J±*Mf»2000* 



1$&¥7 - 1 0 5 3 1 6 
10 

•nf/qr) Jtffi0!3 £ PHS&SS&fcff fcofc. ± 

m 2 m 





*»(F/al) 




ami 3 


42.0 


15.5 




42.5 


2.9 


ama 


43.0 


17.1 


ttMms 


45.0 


22.2 




45.1 


26.2 




37.8 


a). 5 



S 0 ©SB*** * t ^ft,-MJl a > 5 s >tf *fB(fc L» 

a. 

[■BHDWUftlHI!] 

*1HB. *»«©»* U>#*tt*^tt*W©*5J; 
3:$t*ffl»£. 4:£S?t»*& 

15:^7->U^^Si!m 



[92B] 



A3 



VW WWWWV MI 



1 




(6) 



#&¥7 - 1 0 5 3 1 6 




C56)##X« ttH BS59- 166541 ( J P. A) 



